The purpose of this study was to describe anthropometric characteristics and body composition of soccer players from different competitive levels, elite and sub-elite as well as to make comparison between them.
Introduction 1 Based on a survey conducted by the Fédération Internationale de Football Association we find that 269.610 million men and women are active in playing football [1] . This incredible number represents 4.13% of the world's population, and 10% of them are women. Of the number mentioned above, 226.265 million are unregistered occasional players, and 38.287 million are registered players. The registered players include 113.000 professional soccer players, 15 .481 million amateur league players aged 18 and older, 21.548 million young players up to 18 years old, 1.112 million futsal players and 33 000 beach soccer players. From the same sources, we find that there are 301.000 registered clubs and 1.752 million teams in the world. Also, that the increase of football consumers between 2000 and 2006 is clearly visible. Number of registered players increased by 23% in this period and the number of occasional unregistered players by 7%. Hence, with 242 million men and women active in playing football in 2000, the total figure reached the number of 265 million men and women active in playing football in 2006. So many interested people obligate scientists from around the world to seriously deal with this field of sport and to help young people who want to compete to find their place in such a complex structure of the organization.
It is obvious that the desires and motives that encourage each individual to deal with this sport are not the same. Some have the desire to be actively engaged in soccer and choose this sport as a profession, while others want to play soccer recreationally and through it satisfy some completely other desires, such as the maintenance of psychophysical abilities at the optimum level. For such a form of playing free choice, and proper medical control are characteristic [2] [3] [4] [5] . Playing soccer at an amateur league level is reflected in the massive number of recipients and the widespread distribution in each environment [6] . On the contrary, elite soccer can be defined as an activity aimed at achieving the greatest accomplishments in sport, and we can mark the sport result as the basic measuring unit of success [7, 8] .
The focus towards the greatest sport results and professional soccer is very dependent on the timely selection of players [9] . In elite soccer, experts are constantly looking for the most effective formula for recognizing and developing talented young players, because their goal is to find those players who are, based on their attributes, the most similar to top-level and already proven players [10] .
In order to achieve this goal, they have to be focused on the long-term development of soccer players, because different factors may predispose individuals towards a successful career, and identifying characteristics that distinguish performers can be very difficult [11, 12] .
Some answers to this issue can be detect by comparing the anthropometric characteristics and the body composition of players of elite ranks of competition and the lower-ranked players [13] [14] [15] . Comparisons between players exposed to systematic training with already highly selected players can help to establish the distinguishing features of expertise and to identify the factors that determine a player's potential to progress to higher levels of play [16, 17] .
The purpose of this study is to describe the anthropometric characteristics and body composition of the soccer player of different levels of competition, to examine the differences between two competitive levels, elite and sub-elite, and thus provide soccer experts with knowledges which will help them to select talented players as best as possible.
Material and Methods
Participants: Seventy-seven male athletes were enrolled in this study. They were divided into three groups: twenty-six elite soccer players (23.23±3.35 yrs.) from the Serbian Premier League, twenty sub-elite players (23.60±4.74 yrs.) from the Fifth Serbian League and thirty-two healthy sedentary subjects from the same country (24.94±3.10 yrs.). Testing was conducted in the winter preparation period.
Procedure: All subjects were clinically healthy and had no recent history of infectious disease, asthma or cardio-respiratory disorders. All of them gave their written consent and the local ethics committee approved the protocol of the study. All subjects were assessed for the twenty anthropometric measures required for the calculation of body composition variables, using the standardized procedure recommended by the International Biological Program (IBP) [18] standards respecting the basic rules and principles related to the parameter choice, standard conditions and measurement techniques, as well as the standard measuring instruments adjusted before measurement was carried out. Height and weight were measured in the laboratory with the subject dressed in light clothing. Height was measured to the nearest 0.1 cm using a fixed stadiometer, and weight was measured to the nearest 0.1 kg with a standard scale utilizing a portable balance. Skinfolds (mm) were measured at six sites: triceps skinfold thickness, forearm skinfold thickness, thigh skinfold thickness, calf skinfold thickness, chest skinfold thickness and abdominal skinfold thickness (using a skinfold caliper). The circumferences (cm) were measured at eight sites: minimum and maximum circumference of the upper arm, minimum and maximum circumference of the forearm, minimum and maximum circumference of the upper leg, minimum and maximum circumference of the lower leg (using a anthropometric tape). At last the following diameters were measured to the nearest 0.1 cm: elbow diameter, wrist diameter, diameter of the knee, diameter of the ankle (using a small siding caliper). To reduce measurement variation, the same investigator examined all of the subjects. Body mass index (BMI) was calculated as body mass in kilograms divided by height in meters squared (kg/m 2 ). The values of bone, muscular, and fat contents of body composition were acquired by distributing all the measured variables in formulas by Mateigka [19] .
Statistical analysis: The data obtained in the research was processed using the application statistics program SPSS 20.0, adjusted for use on personal computers. The descriptive statistics were expressed as a mean (SD) for each variable. Analysis of the variance (ANOVA) and the LSD Post Hoc test were carried out to detect the effects for each level of competition (elite or sub-elite) on each variable: body height, body weight, body mass index (BMI), and muscle, bone and fat content of the body, as well as to control it by sedentary subjects. The significance was set at an alpha level of 0.05.
Results
Anthropometric characteristics of subjects are shown in Table 1 . There were significant differences in four out of six variables among the groups. Hence, a significant difference was found for weight (F= 3.56), body mass index (F= 3.23), bone content (F=4.27) and body fat (F=27.72). There is no significant difference in the remaining two variables: height (F= 1.78) and muscle mass (F=2.16).
Significant differences of anthropometric characteristics among particular sports are shown in Figure 1 . The LSD Post Hoc test indicated that subjects from the control group were heavier and have higher body mass index than elite soccer players and subelite soccer players who have the lowest value of both mentioned parameters. When it comes to bone content, sub-elite soccer players have highest percentage, while subjects from the control group have lowest percentage of bone content. Lastly, elite soccer players had the lowest percentage of body fat, while subjects from the control group had the highest percentage body fat. It was not found any significant difference for the muscle mass, but 
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it was noticed that elite soccer players had the highest muscle mass, while subjects from the control group had the lowest values.
Discussion
Some previous studies suggest that there has been a tendency to recruit taller and heavier soccer players [20] . The absence of differences between soccer players and subjects from the control group in this study raises doubts that the selection process has been carried out correctly, especially since even elite soccer players are shorter than subjects from the control group. Nevertheless, it has to be considered that the average body height of all participants in the FIFA 2018 World Soccer Cup that took place in Russia 2018 was 182.41 centimeters, while the average body height of the national team of France, who won the first place on championship, was 183.3. On the other hand, Luka Modric and Kylian Mbappe, the best player and the best young player of the FIFA 2018 World Cup in Russia 2018, were 172 and 178 centimeters tall, while the most valuable French and Belgian players, Antoine Griezmann and Eden Hazard, were 175 and 173 centimeters tall. Mentioned official statistical data proved that elite soccer players involved in this study were tall enough and did not lag behind the top World players, and that the selection of players was well done, which is not a surprise given that the high percentage of very high subjects is a characteristic of people from this area [21] [22] [23] . Likewise, the tendency to recruit taller soccer players is not unsworn in the scientific literature yet [24] [25] [26] . When it comes to sub-elite players, they are somewhat lower than the other two remaining group of respondents, but this is consistent with previous literature that points out that sub-elite players have a lower average height than the elite [13, 27] .
However, we found that subjects from the control group have the highest body mass and highest values of body mass index. The values of both of these variables are slightly higher than in the case of elite soccer players, and significantly higher than sub-elite soccer players, which corresponds with previous studies [14, 28] . Body mass and BMI subjects from the general population are higher because their physical activity is far lower than the activity of soccer players from both groups. On the other hand, body weight and BMI elite players are higher than when it comes to sub-elite players, because the body of elite players must be stronger due to higher demands of their ranking [6] .
Surprisingly, we did not find any significant differences among the groups regarding muscle mass, as it is widely known that increasing lean body mass is important to improve strength and power, relevant to sport performance [29] . However, it is not a worry factor because, fortunately, the muscle mass of soccer players from this study corresponds to the values obtained from previous studies [30] , and high values of muscle mass of sub-elite soccer players and subjects from control group point out the high quality of their training, i.e. the correct diet.
Legend: * -significance; **-non-significance.
Figure 1. LSD Post Hoc test for the different parameters among the subjects
On the contrary, the percentage of bone content of elite soccer players is of the highest values, slightly higher than the percentage of bone content of sub-elite soccer players, and significantly higher than those of subjects from the control group, which supports the previous knowledges of positive impact of physical activity on bone mass [31, 32] .
Lastly, a low percentage of body fat of elite soccer players from this study, which was significantly lower than the percentage of body fat of sub-elite soccer players and subjects from the control group, showed that elite players have a high level of physical performance. Also, sub-elite soccer players had a significantly lower percentage of body fat than subjects from the control group, which is also expected, because in many previous studies soccer has been recognized as an aerobic sport [33, 34] in which, as it is known, excessive fat mass compromises physical performance [35, 36] . Certainly, it is very important to remember that the National Strength and Conditioning Association indicates that body fat percentages should not be lowered below 7 percent, because soccer players need a certain body fat percentage to perform well enough and achieve their full playing potential.
The importance of body composition in sport performance is a primary concern in creating elite soccer players profiles as well as conditioning programs throughout a season at all levels of competitions [28] . Also, describing anthropometric characteristics and body composition of soccer players and detecting possible differences in relation to competition levels may give coaches a better working knowledge of the studied groups, and can allow them to identify the factors that determine a player's potential to progress to higher levels of play.
Conclusion
The results of this study suggest that soccer players from both competitive levels had a slightly higher percentage of muscle mass and significantly lower percentage of body fat in comparison to the control group, while that elite soccer players had slightly higher percentage of muscle mass and significantly lower percentage of body fat in comparison to the sub-elite soccer players. This study also suggests that soccer players from both competitive levels had significantly increased bone content in comparison to the control group. The part attributed to the body height is the main cause of the selection process, and lastly, the part attributed to body weight and BMI could be the main cause consequence of nutritional habits.
The limitation of this study is that testing has been carried out in the middle of the competition season, and the body composition may change during the season [37] . Accordingly, the next testing should be planned at the beginning and at the end of the season, because in that way they would have an accurate insight into the changes during the macrocycle. In this way more representative data will certainly be provided, but this does not diminish the contribution of this preliminary study, because it also contains data that can help football experts to select talented players as best as possible.
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